In a prospective study, the prognostic value of clinical characteristics in 157 consecutive patients with spontaneous supratentorial intracerebral haemorrhage were examined by means of multivariate analysis.
In a prospective study, the prognostic value of clinical characteristics in 157 consecutive patients with spontaneous supratentorial intracerebral haemorrhage were examined by means of multivariate analysis.
Two days after the event 37 (24%) patients had died. Factors independently contributing to the prediction of two day mortality were pineal gland displacement on CT of 3 mm or more (p < 0-001), blood glucose level on admission of 8-0 mmolIl or more (p = 0-01), eye and motor score on the Glasgow Coma Scale of eight out of 10 or less (p = 0.022) and haematoma volume of 40 cm3 or more (p = 0.037).
Between the third day and one year after the event another 46 of the 120 two day survivors had died; the independent prognostic indicators for death during that period were: age 70 years or more (p < 0-001) and severe handicap (Rankin grade five) on the third day (p < 0-001). Functional independence (Rankin grade two or less) at one year was most common not only with the converse features of age less than 70 years (p < 0-01) and Rankin grade four or less on the third day (p = 0.002), but also with an eye and motor score on the Glasgow Coma Scale of nine or 10 on the third day (p < 0.001).
The 120 patients with intracerebral haemorrhage who were still alive two days after the event were matched with 120 patients with cerebral infarction, according to age, level of consciousness on the third day after stroke (Glasgow Coma Scale) and handicap (Rankin grade). Survival and handicap after one year did not differ between these two groups. The conclusion drawn is that it is not the cause (intracerebral haemorrhage or cerebral infarction) but the extent of the brain lesion that determines the outcome in patients who survive the first two days. (7 Neurol Neurosurg Psychiatry 1992; 55:653-657) It is well known that patients with intracerebral haematoma (ICH) have a high death rate, especially in the first few days.' Factors such as the score on the Glasgow Coma Scale (GCS), the size of the haematoma, age, rupture of the haemorrhage in the ventricular system, midline shift and pulse pressure have been identified as determinants of outcome in multivariate analysis.69 In contrast, the mortality from cerebral infarction (CI) is lower and usually occurs later than the first two days after stroke.' 10 Studies that compared outcome after ICH with that after CI generally mention a better prognosis for patients with CI. ' 5 11-14 Only one study found no significant difference in outcome after one year. 5 All these studies compared consecutive groups of patients with ICH or CI, independent of age, level of consciousness or disability on admission.
In this prospective study, we analysed the short term (two days) and the long term prognosis of patients with supratentorial ICH, and we also compared those patients with ICH who survived the first two days with a matched group of patients with CI.
Patients and methods
We prospectively studied 157 consecutive patients with spontaneous supratentorial ICH who were admitted to the De Wever-Ziekenhuis in Heerlen (n = 96) and the University Hospital in Utrecht (n = 61), from October 1986 to September 1989. Their ages ranged from 33 to 91 years (mean 68 years); 89 patients were men (57%). Patients where aneurysmal bleeding was suspected from the site of the haematoma were excluded. Ninetysix per cent of the patients were admitted to hospital within 24 hours after the haemorrhage and 75% within three hours. The eye and motor score on the GCS was used as a measure of the level of consciousness; the verbal score was not taken into account because many patients were unable to speak due to aphasia or because they were intubated. With this modification, the maximum on the GCS is 10. The modified Rankin scale is a useful measure of handicap, particularly in the long term. '6'7 For the assessment of outcome after one year, the Rankin scale was contracted into two categories: functionally independent (corresponding to grades zero, one or two) and functionally dependent (corresponding to grades three, four or five). The severity of the hemiparesis was estimated according to the Medical Research Council scale, in the most severely affected muscle groups and dichotomised in severe (0-2) versus moderate to no hemiparesis or normal power (3) (4) (5) . Blood glucose levels could be obtained in all but 19 patients. Motor power in deeply unconscious patients (n = 3) who could not respond to command or react on a painful stimulus was graded as severe hemiparesis. Death from transtentorial herniation within two days occurred in 37 (24%) of the 157 patients with ICH, 32 of whom died within one day. The mean age of these 37 patients was 70 years (range 48-89). A history of hypertension or the use of oral anticoagulants was equally common in these 37 patients as in the 120 patients with ICH who survived the first two days. All 37 patients who died early had been completely dependent (Rankin grade five) on admission. The GCS (where the maximum is 10) the score was nine or 10 in 12 patients who died early and eight or less in the remaining 25 patients. Fifteen of the 19 patients (79%) in whom the blood glucose level was not determined died within two days. In a multivariate analysis, the risk of death within two days was determined by displacement of the pineal gland of 3 mm or more (OR = 14, p < 0-001), blood glucose level on admission of 8 mmol/l or more (including patients with missing values) (OR = 5 5, p = 0-01), eye and motor score of eight or less on the GCS (OR = 3 9, p = 0 022) and haematoma volume of 40 cm3 or more (OR = 3-6, p = 0-037). In the subgroup of patients with Rankin grade five on admission (n = 122), the two day mortality was determined by the same characteristics. Exclusion of the 19 patients with a blood glucose level which was not determined yielded essentially the same model. The 30 day case fatality rate in all patients with ICH was 43% (68 of the 157 patients).
After 12 months, 83 of the 157 patients (53%) with ICH had died. The death rate at one year did not differ between patients with or without anticoagulants (15 of 27 [56%] and 68 of 130 [52%], respectively). The one year mortality in the two groups with lobar or basal ganglia haematoma was also similar, 50% and The outcome after 12 months in the 120 patients with ICH who were still alive after two days did not differ from that in the 120 matched controls with CI. Forty six patients in both groups had died (fig). After adjustment for differences in baseline characteristics, the mortality in the two patient groups was also similar. Recurrent stroke occurred in four patients with ICH (all fatal) and in three patients with CI (two fatal). Sixteen patients (six with ICH and 10 with CI) died between the fifth and twelfth month; this number significantly exceeded the expected total number of deaths (five) in an age matched and sex matched group from the general population. Twelve months after the stroke, 43 patients with ICH and 41 patients with CI (both about one third of the original group) were functionally independent. The distribution of the Rankin grades was also the same at the different intervals within the 12 month follow up period (fig). The main causes of death after the second day were similarly distributed (table 2). Altogether 45% of the deaths between two days and one year were caused by complications of immobility, particularly infections and pulmonary embolism.
Urinary and faecal incontinence after two weeks was a prognostic indicator for survival at one year in patients with ICH as well as with CI: 41 of the 90 patients (46%) with incontinence had died at 12 months, versus 12 out of 105 (11%) without incontinence (relative risk 4 0, 95% confidence interval 2-2 to 7-1). For six patients no information about continence was available; none of them died.
Discussion
The initial mortality after ICH is high and occurs mostly within one or two days. After that time, the chance of recovery in patients with ICH is similar to that in patients with ischaemic stroke. This means that once the danger of cerebral herniation has passed, it is the extent and not the cause of the structural brain damage that determines the prognosis.
The proportion of patients with ICH who died within the first two days (24%) corresponds with that reported in other studies.' " The independent indicators for early death in our study were: pineal gland displacement, a high blood glucose level on admission (8 mmol/l or more), the eye and motor score on the GCS, and the haematoma volume. Some previous studies with multivariate analysis in patients with ICH found other indicators for prognosis, but these determined outcome on discharge,4 at 306 9 l or 60 days,7 or at six months' after the haemorrhage. The variables selected in those cases were rupture of the haematoma in the ventricular system,9 hypertension and pulse pressure. 7 The level of consciousness4 6 23 24 The patients with ICH who survived the first two days had a similar outcome as patients with CI who were matched according to Rankin grade, age and level of consciousness. This similarity applies to the proportion of dependent patients during follow up as well as to the number of patients who died and the causes of death. Previous studies found differences in 30 day mortality rates in favour of patients with ICH from 28 to 46% (30 day mortality rate of 38 to 66% in patients with ICH versus 10 to 20% in patients with CI).' 5 11 12 14 Between the thirtieth day and one year, roughly the same mortality rate (10-16%) has been reported for patients with ICH or CI. ' 5 12 In only two studies,5 14 
